Neuroblastoma cells transiently transfected to simultaneously express the co-stimulatory molecules CD54, CD80, CD86, and CD137L generate antitumor immunity in mice.
The goal of this study was to show that nonviral gene transfection technology can be used to genetically modify neuroblastoma cells with immune stimulatory molecules, and that the modified cells can generate an antitumor immune response. The authors found that an electroporation-based gene transfection method, nucleofection, could be used to modify mouse AGN2a (an aggressive variant of Neuro-2a) neuroblastoma cells to simultaneously express as many as four different immune stimulatory molecules encoded by separate plasmid vectors. Within 18 hours after nucleofection, greater than 60% of the cells typically expressed the transfected gene products, and the percentages of cells expressing the products often exceeded 96%. High levels of plasmid in cell nuclei immediately after nucleofection documented instantaneous availability of gene vectors to the transcriptional machinery. AGN2a cells nucleofected to express the co-stimulatory molecules CD80 and CD86 expressed higher levels of these molecules than cells that had been permanently transfected with these same plasmid vectors, and the nucleofected cells were as effective as the permanently transfected cells at inducing an antitumor response in vivo in a tumor prevention model. AGN2a cells nucleofected with four separate plasmid vectors encoding CD54, CD80, CD86, and CD137L induced a T-cell immune response in vitro and served as a potent tumor vaccine in the tumor prevention model. These data show that transient transfection using a nonviral based method, nucleofection, can be used to rapidly generate novel cell-based tumor vaccines.